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Flies as Household Pests in Iowa1
By C. H. R ichardson
The flies which enter dwellings in Iowa develop largely in the 
manure of farm animals and in refuse from the home. They are 
important from several' standpoints. Some species are known to 
carry upon their bodies the germs of certain human diseases; 
furthermore, they are able to consume disease organisms with their 
food and subsequently to discharge these organisms in a living 
condition. Germ-laden flies may then carry the organisms to 
human food or place them upon the lips of sleeping children. A  
number of species are known to spread intestinal parasites of man; 
others carry important parasitic and disease-producing organisms 
of farm animals. Several species are pests of farm animals, which 
they annoy by biting or by crawling over their skin. Occasionally 
the larvae of certain flies enter wounds or the digestive and urinary 
tracts of man, producing a diseased condition known as myiasis.
Aside from spreading human and animal diseases, flies are de­
structive pests in the home. Whenever abundant, they befoul 
windows and woodwork and sometimes permanently damage fix­
tures, wall paper, pictures and hangings. In addition, the larvae 
of a number of species live in various foodstuffs and so render 
them unfit for human consumption.
This bulletin describes briefly the common species of flies that 
find their way into the home and outlines their life histories and 
habits. It also describes the various methods of fly control which 
seem most applicable to conditions in this state. The results of 
certain investigations made at the Iowa Agricultural Experiment 
Station and elsewhere have been drawn upon freely in the prep­
aration of this bulletin.2
1 Project 142 of .the Iowa Agricultural Experiment Station.
the J f f l f  of R A Roberts (Annals Entomol.
' • 4'792’ 1930) on the wintering habits of certain flies in Iowa and
to studies of various aspects of the fly problem made by R. Melvin H H Richardson 
and A M. Pearson at Iowa State College. Bulletin 307 of the New Jersey Agricultural 
Expenment Station written by the author, has also been used whenever w^rranted 
The assistance of E. F Kmpling of the Federal Bureau of Entomology In d  Plant 
Quarantine, who has made extended observations in this state, is also acknowledged.
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THE HOUSE FLY
The house fly (Musca domestica L .) is the most abundant and 
troublesome of the flies that enter dwellings in Iowa. In central 
Iowa it appears outdoors during the latter part of March, though 
an occasional fly which has escaped from a heated building may 
be seen on warm days in mid-winter. It increases gradually in 
numbers during April and May and by about the first o f June 
begins to breed. The dates of first appearance and of breeding 
will vary somewhat from year to year, depending upon climatic 
conditions. During July and most o f August the breeding season 
is at .its height, and the succeeding months witness a gradual de­
crease in numbers until in late November house flies are seldom 
found outdoors.
OVERWINTERING HABITS
A  few house flies may often be seen in heated buildings through­
out the winter. These appear to issue from larvae which have de­
veloped in breeding material in warm locations such as bake shops, 
restaurants and heated poultry houses and barns. Wherever the 
temperature, breeding material, moisture and light are suitable, 
flies will breed continuously throughout the winter, and on warm 
days in mid-winter may wander to heated dwellings and a few may 
venture outdoors. House flies may also pass the winter as full- 
grown larvae or as pupae in manure piles and in similar locations 
which afford protection from the extreme cold.
LIFE-CYCLE
The house fly passes through four definite stages: Egg, larval 
or maggot stage, pupal or resting stage and imaginal or adult stage 
in which sexual maturity is reached. The eggs (fig. 1) are white,
cylindrical with rounded ends and 
measure about 1/25 of an inch in length. 
They are laid in clusters in well lighted 
surroundings not far below the surface 
of various kinds o f decomposing sub­
stances. The female fly deposits from a 
few to about 160 eggs in a cluster and 
may lay more than 2,000 eggs during 
her lifetime. Records of 600 to 1,000 
eggs from a single female are not un­
common. The eggs usually hatch in 24 
hours, but if the temperature and mois-
Fig. 1. Immature stages of the 
house fly. Left above, eggs; 
right larva; left below, pupa.
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ture conditions are favorable, hatching may occur in 8 to 12 hours.
The young larva or maggot (fig. 1) is white and moults twice 
before it transforms into the pupa. Just before pupation it ceases 
to feed and migrates from the moist situation in which it has pre­
viously lived, to a drier part of the material and often into the 
soil nearby. During this migration, it may travel a considerable 
distance. The duration of the larval stage is frequently 4 or 5 
days, though during cool weather it may cover a much longer 
period.
The pupal stage (fig. 1) is a quiescent period during which the 
change to the adult form is completed. The change is accom­
plished beneath the old larval skin which becomes shorter and 
thicker, but retains for a short time the yellowish-white color of 
the full-grown larva. The pupal skin, however, 1 soon assumes a 
permanent dark brown color. The length of this stage may vary 
even more than that of the larval stage, lasting from about 4 days 
to several weeks.
When it leaves the pupal case, the adult (fig. 2) is full-grown, 
light in color, but is unable to fly. In a short time, however, the 
outer skin hardens, the color changes to a deeper tint, and the fly 
becomes active. It is now mature, and in a few days the female 
may deposit fertile eggs. No further increase in size resulting 
from growth takes place in the subsequent life of this insect. The 
small flies, which are often seen in houses, are either undersized 
adult house flies or the adults of smaller species of flies.
The period of development from the egg to the adult probably
never requires less than 8 days 
under optimum conditions; 10 to 
14 days is a more usual time in 
Iowa under mid-summer condi­
tions.
The length of life of the house 
fly under natural conditions is 
unknow n; in captivity, however, 
it may live a little longer than 2 
months. Captive females have been 
known to lay eggs at intervals 
during a 31-day period; they prob-Fig. 2. Adult female house fly, Musca domestica L.
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ably deposit them for at least as long a time under natural 
conditions.
As several species of flies, which may be confused with the house 
fly, are often found in houses, a short description of this insect 
(fig. 2) is given. The thorax, or middle region of the body, is 
gray with four dark longitudinal stripes; the abdomen is yellowish, 
almost transparent, marked with dark, irregular blotches, darkest 
along the middle line and toward the tip. It can be readily dis­
tinguished from all other common species by the four longitudinal 
stripes on the thorax and the character of the third vein near the 
tip of the wing (beginning at the anterior margin near the tip), 
which makes a decided elbow turn, reaching the border of the 
wing close to the nearly straight second vein. Certain parasitic 
flies (family Tachinidae) have these characters in common with 
the house fly, but differ in having a smooth bristle on each an­
tenna, whereas in the house fly the bristle is covered with fine 
hairs.
BREEDING PLACES
The house fly favors horse manure as a place to lay its eggs, but 
it will also readily place them in the excrement of other domestic 
animals and in human feces. The female fly appears to be at­
tracted chiefly to substances which are in an active state of fer­
mentation and evolving small quantities of ammonia. On the 
other hand, substances which have been exposed to the weather for 
a few days, and have passed the stage o f active fermentation, are 
no longer sought for egg-laying. Vegetable refuse, especially 
when moist and decomposing, affords an attractive breeding place. 
Some of the more favorable locations for the breeding of house 
'flies are: Manure pits and accumulations of horse manure; horse 
stalls in which manure has lodged between and under the 
stall boards; privies with shallow earthen vaults; garbage cans 
and garbage dumps; moist chicken manure; pig excrement in pens 
and pastures; moist straw or chaff which has been mixed with 
animal excrement.
It is of considerable practical interest that the house fly does 
not breed in old manure compost. Although the larvae which 
hatch from eggs laid in the new manure on the surface of 
the com post heap may develop into flies, eggs are seldom 
deposited in this material after it has been e'xposed for about 3 
days. Likewise, manure which has been spread on fields will not
6
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be sought for egg-laying purposes. Other species of flies, how­
ever, may breed in old compost.
THE DISTANCE HOUSE FLIES CAN TRAVEL 
The question is frequently asked whether house flies can and 
do travel far from the location in which they are reared. Experi­
ments with marked flies indicate that they do wander considerable 
distances. In cities, house flies may move a distance of 5 miles, 
and in country districts they have been known to fly even greater 
distances. They are guided in their movements by the wind, the 
odor o f food and by other factors. Under modern conditions of 
transportation, flies are often carried great distances in closed 
automobiles, trucks, railway cars and even in airplanes.
BLOW FLIES AND ALLIED SPECIES 
Several species of large bluish-colored flies occur in Iowa of 
which the common blow fly or bluebottle fly ( Calliphora erythro- 
cephala Meig.) (fig. 3) is the most abundant and most familiar to 
the housewife. It frequently enters the house and feeds upon 
various foods, including milk, and lays its eggs in fresh meat, 
cheese and kitchen refuse. In 8 to 12 hours after meat has been 
“ blown,”  the eggs hatch and the meat is soon rendered unfit for 
human consumption by the feeding activities of the maggots. The 
maggots reach the pupal stage in 1 to 3 weeks, depending upon the 
temperature, moisture, food and other conditions. Outdoors this 
fly breeds in gar­
bage, dead animals 
and decaying meat.
It appears the latter 
part of March and 
is not seen after 
about Dec. 1. The 
winter is passed in 
the larval, pupal 
and adult stages.
Two other related 
blow flies, Calli­
phora viridescens 
Desv. and Calli­
phora coloradensis 
Hough, are . also 
rather com mon in 3‘ The common GaUiphora erythrocephaia
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Iowa though less abundant than the preceding species. 
Another large fly, the shiny bluebottle fly ( Cynowiyia cadaverina
Desv.) (fig. 4 ), ap­
pears the latter part 
of March and is one 
of the most abun­
dant species in the 
home d u r i n g  the 
spring. In size, it re- 
s e m b 1 e s Calliphora 
erythrocephald) b u t  
the abdomen has a 
deeper, more metallic 
blue color, and the 
hairs on the body are 
more prominent. It is 
attracted to and breeds 
carrion and willin
Fig. 4. The shiny bluebottle fly, Gynomyia 
cadaverina Desv.
enter the pantry to 
feed upon milk or 
other food or to lay its eggs upon meat. The period of de­
velopm ent from egg to adult is variable, ranging from 13 
days to about 3 months. During the summer this fly largely 
disappears, but it is again seen in the autumn in somewhat 
reduced numbers, remaining till about Dec. 1. It is probable 
that the species overwinters 
in Iowa as full-grown larvae 
and perhaps as pupae.
The greenbottle fly (Lucilia 
sericata Meig.) (fig. 5) is an 
abundant species in Iowa 
wherever there is ample food 
in the form of human and . 
animal excrement, kitchen 
refuse or milk, or animal car­
casses, excrement, garbage 
and similar refuse in which 
to breed. Another very closely 
related species, Lucilia illustris
,  . . , . Fig. 5. The greenbottle fly, Lucilia sericataMeig., occurs with it but m Meig.
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smaller numbers. The greenbottle flies are smaller than the 
blow  flies, but larger than the house fly and are green, greenish- 
blue, or bronze in color 
above and darker beneath.
They complete the period 
from the hatching" of the egg 
to the emergence o f the adult 
fly in 2 to 3 weeks. They 
appear during the latter part 
of March and are abundant 
throughout the summer, dis­
appearing early in N ovem ­
ber. The winter is passed in 
the larval and pupal stages.
The black blow fly (Phor- 
mia regina Meig.) (fig. 6) is 
one of the most abundant flies in Iowa, being present through­
out the summer and venturing outdoors on warm days dur­
ing the winter. It is slightly more robust in appearance than 
the greenbottle fly and darker in color, being dark metallic 
green on the thorax and abdomen. The black blow  fly will 
sometimes enter the house to lay its eggs on meat and fish 
or to feed upon milk and table refuse. It breeds in garbage, 
animal carcasses and offal. Complete development requires 
from about 10 days to more than 3 weeks.
Fig. 6. The black blow fly, Phormia regina 
Meig.
GRAY FLESH FLIES
These flies, belonging to the family Sarcophagidae (fig. 7 ), are 
often seen in dwellings. They resemble the house fly in certain 
respects, but are generally larger, more strikingly marked, and, 
unlike the house fly, all have three prominent longitudinal dark 
stripes on the upper surface. The blotches on the abdomen are 
also much more pronounced than are those of the house fly. Most 
species of gray flesh flies do not lay eggs but instead deposit living 
maggots upon carcasses o f animals, meat, decaying vegetable 
matter and the excrement of man, the cow and the pig. They 
will also place their larvae upon exposed meat in the pantry, and 
will feed upon milk. A  common species in Iowa, Sarcophaga 
Ihermineri Walker, has been bred from the excrement o f farm 
animals and man ; another, Sarcophoga ventricosa Wulp, is also
9
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rather abundant. Some species are parasitic upon grasshoppers 
and some on certain other insects o f economic importance.
THE STABLE FLY 
The stable fly ( Stomoxys 
calcitrans L .) (fig. 8 ) re­
sembles superficially the 
house fly in size and color.
Upon close examination, 
however, the follow ing 
important differences are 
apparent: A  slender beak 
projects forward from the 
lower part of the head; 
there is a prominent light- 
colored area between the 
longitudinal bands in the 
middle of the thorax; the upper surface of the abdomen bears 
a number of nearly round dark spots ; when at rest, the wings 
are held at an angle to the body instead of projecting nearly 
straight backward as in the house fly.
This is a blood-sucking species which attacks -domestic animals 
and man, inflicting a painful bite. It is one of the principal insect 
pests of horses, cattle and hogs in this state and is probably re­
sponsible for the dissemination of anthrax and of swamp fever or 
infectious anemia of horses. It will also attack dogs, inflicting 
painful bites on the ears. Frequently the stable fly will enter 
dwellings, especially in dull weather, where it causes considerable 
discomfort to the inhabitants. I f unmolested, it may imbibe more
than its weight of blood at one 
feeding.
The eggS are laid singly or in 
groups in horse manure, cow  
manure, decom posing wheat, bar­
ley and oat straw and in certain 
other decomposing vegetable refuse. 
Decaying straw stacks and com ­
post heaps in which the manure 
is wet and well mixed with straw
Fig. 8. The stable fly, stomoxys cat- bedding material are prolific sources 
citrans L., a blood-sucking species. °  1
Fig. 7. A typical gray flesh fly, family 
Sarcophagidae.
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of stable flies. In mid-summer, the period of development 
from egg to adult generally occupies 3 to 4 weeks, although 
under some conditions it may be longer. The larvae are par­
ticularly sensitive to drouth and will die unless the medium 
in which they live is moist.
The stable fly varies considerably in abundance from year to 
year, but in Iowa it is present every summer. In the early part 
of the season it is usually not very noticeable and reaches maxi­
mum abundance in August and early September. The winter is 
passed in the larval and pupal stages.
THE FALSE STABLE FLY
The false stable fly (Museum stabulans Fall) which resembles 
the house fly in general appearance, but is larger, (fig. 9) is rather 
abundant in Iowa. It is distinguished from the house fly by the 
lighter color of the third wing vein (near the tip of the wing) 
which is bent slightly upward and does not meet the second vein.
The eggs are laid' in horse, cow and pig dung, human excreta, 
decayed vegetable and similar waste materials. The larva some­
times preys upon other insects. The adults will enter dwellings, 
depositing their eggs in raw and cooked meats, and will feed upon 
milk and certain other foods. A  month or longer is required to 
complete the life cycle under outside conditions. It appears in 
late March and becomes abundant in the summer and fall, dis­
appearing in November. Another species, Muscina assimilis Fall, 
of darker color, but otherwise similar, occurs with it but is less 
abundant.
THE LITTLE HOUSE 
FLY
The little house fly (Fannia 
canicularis L .) (fig. 10) ap­
pears in May before the house 
fly has become abundant. The 
males ..are usually the first to 
attract notice in dwellings as 
they fly back and forth in 
short, jerky flights in groups 
of a dozen or more, often re­
maining in the air for a con­
siderable time. This species is Fig. 9. The false stable fly, Muscina stabulans Fall.
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smaller than the house fly, more slender in appearance and the 
third vein near the tip of the wing passes directly to the edge
instead of curving upward to the 
second vein. Unlike the house fly, 
the long spine on each antenna does 
not possess secondary hairs. The 
male has large, yellowish areas on 
each side of the dorsal surface near 
the base; the abdomen of the female 
is darker.
Many substances furnish breed­
ing places for this species. It has 
been reared from horse manure ob-
Fig. 10. The little house fly, Farinia . . .  _ . .
canieuiaris l. tamed beneath the floor boards of
horse stalls, from manure pits, from human excrement and from 
various kinds of animal and vegetable refuse. The larvae are flat, 
spiny creatures, quite unlike the smooth maggots of most flies. 
They live with apparent ease in a semi-liquid medium which their 
environment frequently offers. The life cycle is completed in a. 
minimum time of about 15 days and may require 6 or more 
weeks. The winter is probably passed in the pupal stage.
The little house fly is found in Iowa throughout the summer 
but is most frequently seen in spring and fall. In the home it 
feeds upon milk and other foods whenever they are exposed.
A  closely related species, the latrine fly (Fannia scalaris Fab.), 
has habits similar to the preceding species, but it shows a greater 
preference for human excrement as breeding material. It is of 
common occurrence in cases of intestinal myiasis of man.
THE CLUSTER FLY
The cluster fly (Pollenia rudis Fab.) (fig. 11) is a frequent 
invader of the home in the spring and autumn. It is a little longer 
than the house fly, more robust, lacks the longitudinal stripes on 
the thorax, and is easily distinguished from the other flies com­
monly found in dwellings by the presence of short, curly, yellow 
hair on the upper surface of the thorax.
In the autumn these flies sometimes collect in large numbers 
around the windows, crawling about the sills in a sluggish manner. 
They can be found in crevices about the windows, behind pictures, 
in cracks in walls and in similar hiding places where they hibernate. 
On warm days in mid-winter cluster flies tnay leave their hiber-
12
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nating places and wander about outdoors. Although most fre­
quently seen in the fall and spring, they are present in small 
numbers throughout the 
summer.
The breeding habits 
of the cluster fly are 
unique. The eggs are laid 
in the soil. Upon hatch­
ing, the young l a r v a  
enters the bodies of cer­
tain earthworms and, 
under natural conditions, 
it is probable that earth­
worms furnish the only 
food o f these larvae. The
entire period o f develop- Fig- n - The cluster fly, Pollenia rudis Fab. 
ment ranges from about 27 to 39 days.
This fly is chiefly of importance to the housewife as an annoying 
intruder. It usually does not feed upon human food, though it 
has been caught in traps baited with meat and milk, and it never 
lays eggs in foodstuffs.
THE YELLOW MAGGOT FLY
The yellow maggot fly (Ophyra leucostoma W ied.) is a shiny, 
black species, smaller than the house fly, which hovers in groups 
in a manner similar to that of the little house fly. It is known to 
breed in human excrement and cow dung and has been caught in 
traps baited with meat and milk. Although it will enter dwellings, 
it seldom becomes very abundant or troublesome.
THE VINEGAR FLY
The vinegar fly (Drosophila melanogaster Meig.) is especially 
abundant in houses during the fruit-canning season when it is 
attracted by the odor o f fermenting fruit and fruit refuse. The 
adult is a small fly, hardly %  inch in length, reddish-brown in 
color with red eyes. The eggs are laid and the larvae develop in 
souring vegetable refuse and human excrement. Preserved fruits 
and vegetables which have been exposed or imperfectly sealed are 
also subject to attack. At summer temperatures reproduction is 
very rapid, the entire life cycle requiring less than 2 weeks.
13
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Many other flies are occasional intruders in the home, but they 
usually soon disappear or are destroyed with little difficulty by 
the methods described below.
SUMMARY OF BREEDING PLACES
Since it is important to know where the various species of flies 
breed, our knowledge of the subject may conveniently be summed 
up at this point.
HORSE MANURE
From the standpoint of numbers, horse manure is by far the 
most important source of flies. The house fly, the stable fly, the 
little house fly, the latrine fly and the false stable fly breed in it.
COW MANURE
Cow manure is not especially attractive to house flies unless it 
is mixed with bedding or some other material, which, allowing air 
to enter the mass, brings about an active fermentation. When so 
mixed, it becomes an attractive breeding place for house flies and 
stable flies. In addition, a number of species of gray flesh flies, 
the false stable fly, the yellow maggot fly and flies o f less impor­
tance are known to breed in it. It is also the breeding place of the 
horn fly (Haematobia irritans L .) , a blood-sucking species which 
does not attack man but is an important pest of livestock.
PIG MANURE
Certain flies breed abundantly in the voidings in pig pastures. 
The house fly and several species of gray flesh flies have been 
reared from this material.
CHICKEN MANURE
Dried chicken manure will not attract flies, but when moist, house 
flies will breed in it and it then probably harbors other species.
HUMAN EXCRETA
Human feces are sought either as food or as a breeding place 
by most of the common flies found about houses. Exposed fecal 
matter therefore not only affords a breeding place for these flies 
but, as it may contain organisms of human diseases, the flies which 
visit it can readily disseminate these diseases. The following 
species mentioned above have been reared-from human excreta: 
House fly, greenbottle flies, the false stable fly, the little house fly, 
latrine fly, several species of gray flesh flies and the vinegar fly.
14
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GARBAGE
Garbage is a very prolific source of flies. The house fly, the 
vinegar fly, the bluebottle fly (Calliphora erythrocephala), the 
greenbottle fly, the black blow fly and the false stable fly often 
breed in city garbage.
PILES OF GRASS AND STRAW
Under proper conditions o f fermentation, house flies and stable 
flies will lay their eggs in these substances. Straw stacks are a 
most prolific source of stable flies.
DECAYING MEAT
The carcasses of animals, offal and slaughterhouse refuse are 
visited by many species of flies. Fish and fish offal are also very 
attractive to many species. Blueblottle flies, greenbottle flies, the 
black blow fly, the house fly, the false stable fly and certain gray 
flesh flies breed in it.
The substances mentioned above are the most important sources 
of flies, but many others offer frequent or occasional breeding 
places. In fact, almost any animal or plant material, if moist and 
undergoing active fermentation, is sought by some species of flies 
as a place to deposit their eggs.
FOOD OF ADULT FLIES
With the exception of the stable fly, which is exclusively a 
blood-sucking species, the species, referred to in the preceding 
pages feed upon substances in a liquid or semi-liquid condition, or 
upon substances which are readily liquified or suspended in the 
saliva of the fly. Many species feed upon human feces and the 
excrement o f domestic animals. Various sweet substances, sugar 
sirups, molasses, aphid honey dew, etc., especially when undergoing 
fermentation, are acceptable food for the house fly and for certain 
other species. Garbage and fermenting fruit and vegetable wastes 
often attract myriads of flies which feed upon and lay their eggs 
in the material. Milk is an attractive food for the house fly and 
for many other species; decaying meat is eaten by many of the 
bluebottle flies and closely allied species.
Although it is often true that flies utilize for food the sub­
stances in which they lay their eggs there are notable exceptions. 
The house fly, for example, obtains little or no food from horse 
manure, the material which it most frequently selects for breeding 
purposes.
15
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AIDS IN THE CONTROL OF FLIES
Flies will be present in the home if one or both of the following 
conditions prevail: The presence of accessible food ; the presence 
o f accessible breeding material. The control of flies therefore 
involves preventing access to food, the removal of breeding mate­
rial, the eradication of larvae and adults by means of poisons and 
traps, and the stimulation of community interest that control mea­
sures may be effectively prosecuted over wide areas.
CLEANING UP THE BREEDING PLACES
Control of all species of flies is greatly aided by the removal 
and proper disposal of the substances in which they breed. In 
cities and towns accumulations of horse manure or other excre­
ment, straw, cuttings from lawns, etc., should be placed in a 
cemented pit equipped with a tight-fitting cover and a drain to 
carry off the teachings. This pit should be emptied at least twice 
or 3 times a week from June 1 to Nov. 1. Kitchen refuse should 
be placed in covered garbage pails which should be emptied twice 
or 3 times a week. Horse stalls should be cleaned regularly, 
care being taken to flush with a stream of water the space beneath 
the stall boards, which should be cemented. Barnyards and pig 
yards should be cleaned twice a week, the manure deposited in the 
pit and removed at regular intervals.
It is often thought that manure pits with tight-fitting covers will 
prevent the entrance of flies, and consequently that manure thrown 
into such pits may be removed at the convenience of the owner. 
It must be remembered, however, that flies often lay eggs in the 
manure as it lies in the stalls, even within a few minutes after it 
is dropped, and that these eggs will develop in the manure pit. 
Upon emerging the adult house fly has a pliable integument and is 
able to squeeze through cracks which would not permit the same 
fly to pass after the body covering has hardened. The only safe 
course is to remove the manure from the pit at frequent and regu­
lar intervals.
On farms the prevention of fly breeding offers a different prob­
lem. Here the construction of a covered manure pit of sufficient 
capacity is usually- impractical. Furthermore, the bi-weekly re­
moval and spreading o f manure from an open manure heap will 
not prevent the development of flies for larvae which are 3 or
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more days old are frequently able to reach maturity under these 
conditions.
Two general methods of manure disposal are available: The 
daily removal and spreading upon fields, and storage in stacks 
designed to trap and kill the larvae.
The most reliable method is to load daily all manure from barns 
and barnyards upon a manure spreader and to spread it on fields 
and pastures. This not only insures against fly breeding but 
obtains the greatest fertilizer value from the manure. Under 
exceptional conditions, removal of the manure may be done at 
2-day intervals, but this is not recommended. The disposal of 
manure in this manner is a particularly good practice for dairy 
farms where reduction of the number of flies to the lowest possible 
limits is essential.
Another method well adapted for use on farms is to place the 
manure in compact, rectangular stacks, the sides of which are com­
pressed by beating them with a shovel. Loose straw is placed 
around the base of the stack about one foot from the edge. The 
heat and the gases resulting from the fermentation of the com­
pressed mass kill or drive out the fly maggots; those which survive 
will enter and transform to pupae in the loose straw at the foot of 
the stack. This material and the pupae within it are gathered up 
at frequent intervals and burned or buried in a hole in the hot, 
fermenting part of the stack just beneath the top layer. The 
stack must be kept at all times in a tightly compacted condition.
A  trap for house fly maggots in barnyard manure, which has 
given excellent results, has been devised by the United States De­
partment of Agriculture (fig. 12). The principle is a simple one. 
The manure is carefully piled upon a platform above a cement 
basin containing water. It is kept in a moist condition, and the 
full-grown migrant larvae, in their endeavor to find a drier place 
for pupation, fall into the water and drown. A  platform which 
measures 10 by 20 feet requires six 2 "  by 4" timbers placed length­
wise 2 - feet apart; across these, 1-inch strips are nailed with 
spaces of j|  to 1 inch between them. The platform stands about 
1 foot above a cement floor which has a wall of concrete 4 inches 
high around it. The floor should be made with a slope to a drain 
in one corner, the latter connecting with a small cistern near by. 
When the trap is in use, the drain should be plugged and the 
cement basin filled with water to a depth of about 2 inches. The
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basin should be cleaned out once a week, preferably by flooding 
with water. Accumulations of manure should be removed and 
thrown back onto the platform. The manure should be piled in a 
compact heap and kept moist at all times; if possible the liquid 
from the drain should be used for this purpose. A  trap of the 
above dimensions will take care of the manure from four horses 
for a period of 4 months, or nearly an entire fly season.
Garbage which is not consumed by hogs should be burned in 
an incinerator or treated with a larvicide and buried deeply; car­
casses o f animals should also be burned or buried to a depth o f at 
least 2 feet, the earth being well packed above them.
A  common and very dangerous source of house flies is the 
earthen vault privy. The State Department of Health, Des 
Moines, Iowa, has prepared plans and specifications for the con­
struction of sanitary privies which are adapted to farm needs and 
are entirely free from fly breeding. Where earthen vault privies 
must exist, they should be treated regularly with heavy applica­
tions of chloride o f lime or of borax.
INSECTICIDES
LARVICIDES
Many chemical preparations have been used to kill house fly 
larvae in manure, but only a few have proved successful. Many 
chemicals such as chloride of lime, Paris green and sodium cyanide 
are effective when properly applied but they are such dangerous 
poisons or so reduce the fertilizer value of the manure that they 
cannot generally be recommended.
Fig. 12. A trap for house fly maggots. (From U. S. I>. A. Farmer’s Bulletin 1408.)
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Hellebore, a poisonous, white powder obtained from certain 
plants of the genus Veratrum, has been successfully used as a fly 
larvicide. A  solution is made from one-half pound of hellebore 
in 10 gallons of water, which is allowed to stand 24 hours. The 
10 gallons of solution are sufficient to treat about 8 bushels (10 
cubic feet) of manure, the solution being sprinkled over the sur­
face of each day’s output. Manure so treated will not injure crops, 
but livestock should n ot be allowed access to the solution as it is 
somewhat poisonous to them. The chief disadvantage of hellebore 
for this purpose is its high price and variability in content of fly 
poison as compared with some other substances.
Borax used at the rate of about pound to 8 bushels (1 pound 
to 16 cubic feet) will kill about 90 percent of the larvae in horse 
manure. It should be dissolved in water and applied as indicated 
for hellebore. Borax is not dangerous to man or farm animals 
when used as indicated, but its effects on growing plants are vari­
able, depending upon the quantity applied to the soil, the type of 
soil and other factors. Therefore, the borax treatment is recom­
mended only for manure or other materials which are not intended 
to be used as fertilizers.
A  mixture of calcium cyanamid and acid phosphate possesses 
considerable larvicidal value; ^2 pound of each mixed and applied 
in the form of a powder to 1 bushel of manure will kill most of the 
larvae. The powder is scattered evenly over the surface of the 
manure which is then wet down with water. This mixture is 
entirely harmless to the manure, indeed it enhances its fertilizer 
value.
Chloride of lime is an efficient larvicide when well mixed with 
manure, garbage, etc., but it has a disastrous effect upon vegeta­
tion and should not be used on materials intended for fertilizers. 
About 4 pounds should be used to treat each bushel o f material.
The success of a larvicide lies very largely in thorough applica­
tion. Animal manures are usually more or less mixed with straw 
which hinders complete penetration o f the larvicide, providing 
many pockets in which the larvae may develop in spite of f request 
surface applications. Each day’s output of manure should be 
drenched with the larvicide, and occasional examination of the 
older manure should be made to insure that no larvae have escaped.
Although it is possible to obtain good results by the proper use 
of larvicides, it is a much better practice to remove the breeding
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material before the larvae have had a chance to transform. Failure 
to apply larvicides at the proper time, or to apply them thoroughly, 
frequently results in supplying an entire neighborhood with flies. 
The regular and thorough removal of breeding material is the 
most reliable remedy.
POISON BAITS FOR ADULT FLIES 
Large numbers o f house flies may be killed by means of suitable 
poison baits. A  formula which has been widely used with gen­
erally good results is the following: A  half pint of milk is diluted 
with x/z pint of water to which is added 3 teaspoonfuls of fresh, 
commercial formalin solution (40 percent). Or, the same quan­
tity of formalin solution may be added to 1 pint of water in which 
has been dissolved 1 ounce of brown sugar. In either formula, 
only formalin, which does not have a marked acid reaction, should 
be used. The solutions may be exposed in shallow pans in which 
pieces o f bread have been placed to afford resting places for the 
flies. Another method of exposure, suitable for home use, is to 
fill a glass tumbler nearly full of the formalin bait solution. A  
circular piece of blotting paper, greater in diameter than the 
tumbler, is placed over it; and upon the blotting paper is placed 
an inverted dish. The device is then turned upside down and a 
small match stick is inserted under the edge of the tumbler to admit 
air. The flies imbibe the liquid bait from the blotting paper which 
remains moist as long as a supply is present in the tumbler.
Baits which contain soluble arsenic have frequently been em­
ployed to kill adult house flies, but on account of their poisonous 
nature they cannot be recommended for use in the home. Baits 
for adult flies are most successful when the flies do not have access 
to water.
SPRAYS FOR ADULT FLIES 
Many .commercial fly sprays have appeared during the past 10 
years. Most of them consist of a refined kerosene, in which is 
dissolved an extract of pyrethrum and a small quantity o f per­
fume substance. When the proper kinds and quantities of in­
gredients are used in their manufacture, these sprays offer an 
efficient means of destroying adult flies in the home. Reliable 
sprays of this type may be purchased ready made or they may be 
prepared at home.
If one wishes to make a fly spray for home use it is advisable 
to select a refined, water-white/kerosene free from objectionable
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odor. Experience has shown that a refined kerosene o f about 
41.4° gravity (A . P. I.) and 375° to 510° F. boiling range is 
satisfactory for this purpose. Such a kerosene will evaporate 
from wall paper and white curtains without discoloring them or 
leaving an objectionable odor. Special petroleum products, color­
less and practically odorless, are now available for the preparation 
o f fly sprays.
The pyrethrum extract is derived from the pulverized flower 
heads of the daisy, Chrysanthemum cinerariaefolium. Its effects 
upon flies are produced by two complex chemical compounds 
known as pyrethrin I and pyrethrin II which are highly poisonous 
to insects but are harmless to man and domestic animals. Only 
fresh pyrethrum powder, which contains about 1 percent of total 
pyrethrins, is suitable for household fly sprays. The extract may 
be purchased in concentrated form ready to be mixed with the 
kerosene, or the pyrethrum powder may be extracted with the 
kerosene which is used to make up the spray. Commercial con­
centrates o f several strengths are available; in using them, the 
manufacturer’s directions should be followed.
A  simple way to prepare the extract is to mix the ingredients 
by stirring in the proportion of 1 pound of the powder to 1 gallon 
of the kerosene. Allow the mixture to stand with occasional stir­
ring for 24 hours. Then filter the solution through several thick­
nesses o f cloth or cotton wadding, and keep it in clean glass or tin 
containers away from light and heat. For more efficient extrac­
tion and for handling large quantities of material, a conical glass 
or sheet metal percolator may be used. A  layer of cotton should 
be placed in the bottom of the percolator which is then tightly 
corked and packed full of the pyrethrum powder. A  piece of 
cheesecloth weighted down with a glass jar lid is placed over the 
powder, and the percolator is filled above the level o f the powder 
with kerosene. A fter 24 hours, the cork is replaced by another 
which has a notch cut in the edge, allowing the liquid to flow drop- 
wise from the percolator. The rate of flow must not be too rapid 
and the entire quantity o f kerosene, equivalent to 1 gallon for each 
pound of the powder, should be passed through the percolator, 
collected in a single container and thoroughly mixed by stirring. 
It may be stored in glass or tin containers as indicated above. It 
is not advisable to keep the fly spray from one season to the next 
as deterioration takes place on standing.
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• If it is desired to add a perfuming substance, a few drops of oil 
of wintergreen (artificial), oil o f sassafras or amyl acetate may be 
stirred into the spray. Other more delicately scented perfumes for 
fly sprays are available. The use of excessive quantities of perfume 
should be avoided as they may render the spray more disagreeable 
than the unperfumed product. Just sufficient perfume to mask 
the kerosene odor and impart a very delicate scent is advised. The 
use of an “ odorless”  petroleum product overcomes much of the 
objection to the kerosene odor.
Household sprays are applied with a small hand atomizer or 
sprayer, the dosage for flies ranging from about 2 to 3 fluid ounces 
per 1000 cubic feet of space. A  short time after the application, 
the flies begin falling to the floor in a paralyzed condition. They 
should then be swept up and burned or otherwise disposed of as 
a certain number will in time recover from the effects o f the spray.
FUMIGANTS FOR ADULT FLIES
Sometimes restaurants, barns, or dwellings become so filled with 
flies that fumigation is the most practical means of disposing of 
them. Under these conditions, sulfur dioxide, a gas evolved 
from burning sulfur, may frequently be used to advantage if. the 
rooms can be made fairly tight. The sulfur is weighed out in the 
proportion of about 2 pounds to 1000 cubic feet of space, the re­
quirement for each room being placed in earthenware plates which 
should be distributed equally about the room. The sulfur candles 
which are used in sick room fumigation are also suitable and con­
venient for this purpose. If the floor is made of wood it is neces­
sary to place the containers in large pans partially filled with water 
to avoid danger of fire. A fter the windows have been closed (but 
not locked in order that they may be opened from the outside) 
and all cracks have been stopped with strips of paper, one man 
should begin at a point in the room farthest from the door, and 
moving toward it, place several teaspoonfuls of denatured alcohol 
on each lot of sulfur. He is immediately followed by another man 
who ignites the alcohol. The room is then closed and the fumi­
gation is continued for 6 to 8 hours, after which it should be opened 
and thoroughly aired. As sulfur dioxide is a strong bleaching 
agent, it should not be used where colored fabrics and wall papers 
may be injured by it; it will also tarnish copper, nickel and brass, 
as well as gilded and bronzed chandeliers and picture frames. All
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such objects should be taken from the room before the fumigation 
is begun.
A  more effective fumigant than sulfur dioxide is hydrocyanic 
acid gas which is now conveniently obtained from calcium cyanide 
by reaction with the moisture and the carbon dioxide of the air. 
Its chief drawback is its extremely poisonous nature.8
TRAPS
Large numbers of flies can be captured by suitably constructed 
and baited fly traps. Although many types o f traps have been 
designed, perhaps the one illustrated here (fig. 13) equals any 
other in efficiency, ease of making, durability and cost. Four 
barrel hoops, four laths, a few pieces of box lumber and 8 x/i 
lineal feet of wire screen 24 inches wide are the materials required 
to make one of these traps.
The best baits for this, trap are fermenting mixtures of 1 part 
of molasses and 3 parts of water, 1 part of brown sugar and 4 
parts of water, or bread and milk. The addition of over-ripe 
bananas generally improves these mixtures. The bait should be 
placed in a shallow pan beneath the cone of the trap.
Electrified traps which kill the fly when it touches the screen 
are now available. Under proper conditions they seem to capture 
more flies than do cylinder traps of the type illustrated above. 
Electrified screens which may be mounted in windows are also 
obtainable. They seem to be particularly well adapted for use in 
cow barns, horse stables, etc., and have the advantage over traps 
that they do not require baiting.
FLY PAPERS
Fly papers are useful as an aid in destroying flies in houses. 
The commercially prepared papers are cheap and effective.
SCREENS
All dwellings should be fitted with tight window screens and 
screen doors which should be put up in Iowa about the second or 
third week in April and removed not earlier than Nov. 1. The 
16-mesh copper screen cloth is generally preferred for this purpose, 
but the lacquered or galvanized screen cloth, although of shorter 
life, will answer the purpose.
S Information concerning the use of this fumigant may be obtained from the State 
Entomologist, Ames, Iowa.
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PROCEDURE IN THE CONTROL OF FLIES
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=*-I
L
"K
Flies are not abundant wherever sanitary measures are rigidly 
enforced. In cities and towns, inspectors under competent direc­
tion and surveillance should be 
placed in charge of garbage and 
manure removal, the inspection 
of stables, and the disposal of any 
other refuse known to breed flies. 
Garbage should be destroyed or 
otherwise handled so that it will 
not furnish a source „ o f flies. 
Manure should be spread directly 
upon fields outside the commu­
nity or stacked in piles according 
to one of the procedures described 
above.
Education o f the public to the 
necessity o f fly eradication is also 
an important part of a fly cam­
paign. Through the medium of 
newspapers and circulars the es­
sential facts concerning the habits 
and methods o f fly destruction, 
should be brought to the attention 
of the people, and every means 
should be used to encourage their 
interest and cooperation, v 
Fly control on the farm is largely an individual rather than a 
community problem. Wherever possible, barnyard manure should 
be removed every day and spread over the fields. Horse stalls 
should be so constructed that they can be cleaned at frequent inter­
vals. Manure desired for compost should be stacked by an ap­
proved method. Garbage which is not consumed by hogs or 
chickens should be incinerated or treated with a larvicide. Fly 
control is a particularly important problem on dairy farms and 
every practical method should be employed to reduce the numbers 
of these insects to a minimum.
~J
Fig. 13. Conical hoop fly trap. A. Hoops 
forming frame at bottom. B. Hoops at 
top. G. Top of trap made of barrel head. 
D. Strips around door. E. Door frame. 
F. Wire screen on door. G. Buttons to 
hold door. H. Wire screen on outside of 
trap. I. Strips on side of trap to sup­
port ends. J. Tips of these strips project 
to form legs. E. Cone which admits the 
flies. L. Edges of screen united to form 
cone. M. Aperture at apex of cone 
through which the flies pass into the 
trap. (From U. S. D. A. Farmer’s 
Bulletin 1408.)
24
Bulletin, Vol. 30 [1935], No. 345, Art. 1
http://lib.dr.iastate.edu/bulletin/vol30/iss345/1
